SYNOPSIS The validity of a simplified procedure for the direct estimation of both red cell and plasma volume, using 51Cr-labelled erythrocytes and radioiodinated human serum albumin, has been examined. It is suggested that the procedure, involving three venepunctures only, will yield accurate measurements of both compartments.
erythrocytes, the 56Cr method being the most widely used. The plasma volume is usually measured directly with the dye T-1824, or This procedure has possible drawbacks. A significant amount of 51Cr in plasma would invalidate the plasma 1311 albumin measurement. Multiple venepunctures would be necessary; after the reinjection of 51Cr-labelled erythrocytes two samples are usually withdrawn, and a further three samples are required to measure the rate of clearance of the radioiodinated serum albumin. The study by Pritchard, Moir, Maclntyre, and Inkley (1955) suggests, however, that the activity of a single sample withdrawn 10 minutes after the injection of radioiodinated serum albumin, multiplied by a factor of 1 015, would give the plasma cou-nts at zero time.
The present investigation was undertaken to test the validity of a simplified method of direct measurement of both red cell and plasma volume by studying (1) the amount of 51Cr in the plasma after the injection of 51Cr-labelled erythrocytes; (2) the significance of the difference in the radioactivity of any two whole blood specimens withdrawn between 10 and 20 minutes after the injection of 51Cr-labelled erythrocytes; and (3) the radioactivity of the plasma at 10-minute intervals after the injection of radioiodinated serum albumin. MATER1AL The subjects studied were 60 healthy young white adult males.
51CR BLOOD VOLUME Venous blood (15 to 20 ml.) was mixed with 6 ml. acid-citrate-dextrose solution in a sterile container. The blood was centrifuged and the supernatant removed. High specific activity (10 mc./mg. Cr) radioactive chromium 51 obtained from the Radiochemical Centre, Amersham, U.K., in the form of hexavalent sodium chromate, was added to the cells in a dose of 20 to 25 tsc. and the mixture stood at room temperature for 30 minutes. After washing three times in isotonic saline, the cells were resuspended in approximately 25 ml. saline. Exactly 20 ml. of this volume was injected intravenously with a calibrated syringe. At 10 and 15 minutes after the injection, 10 ml. samples of blood were withdrawn and placed in heparinized containers. A 1 : 100 dilution of the residue of the injected blood was made, and 5 ml. aliquots of this standard, and of the 10-and 15-minute samples haemolysed by the addition of powdered saponin, were assayed for radioactivity in a well-type scintillation counter containing a 2-in. thallium-activated sodium iodide crystal. 1311 ALBUMIN BLOOD VOLUME Radioiodinated human serum albumin was obtained from the Radiochemical Centre, Amersham, U.K. Carrier albumin was added to a concentration greater than 200 pg. per ml. With the 15-minute 51Cr sample, an additional sample ('pre1ll plasma') was withdrawn to determine any radioactivity in the plasma due to 58Cr. Following this exactly 10 ml. of a solution of 1811 albumin (3,uc.)was injected intravenously with a calibrated syringe, and three blood samples collected in heparinized containers 10, 20, and 30 minutes later. These samples were centrifuged and the plasma ('post-1311 plasmas') removed. Thyroid uptake of 1811 was blocked by the prior administration of potassium iodide. Aliquots (5 ml.) of a 1 :100 dilution of the 18ll albumin solution injected and of the pre-311 and post18ll plasmas were assayed for radioactivity in the well counter.
Any counts in the pre-1311 plasma were subtracted from those of the post-1111 plasmas and the latter then plotted on semi-log. paper and extrapolated to zero time.
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The venous haematocrit was estimated from venous samples collected into dried sequestrine, and centrifuged at 12,000 g. in duplicate capillary tubes in an International microhaematocrit centrifuge.
The body haematocrit was calculated as follows:- The estimation of red cell volume andplasma volume 
